The Dimensions of the Learning Organization Questionnaire (DLOQ) was designed to measure learning culture in organizations (Watkins & Marsick, 1997) . This article describes steps taken to validate the concept of a learning culture through the linkage with organizational performance. Learning culture is a concept that reflects organizational behavior from the perspective of learning and development. Similar to many other concepts in organizational studies such as motivation and job satisfaction, the concept of learning culture is a construct that represents an abstract variable that can be derived from either theory or observation. Measurement theory views a construct as a hypothesis about observable behaviors thought to represent the construct. For those human resource development (HRD) practitioners who want to establish and nurture a learning culture in their organization, it is imperative to have tools that can help diagnose the organization's current learning behaviors and identify strategic steps to build a learning organization. For those HRD scholars who are interested in the nature of a learning organization and its relationships with other organizational variables, it is crucial to have assessment instruments that are both valid and reliable in measuring this abstract concept. The DLOQ is an instrument that can meet the needs of both practitioners and scholars. In this article, the theory of con-struct validation is presented. A theoretical framework of performance and learning culture is then introduced as a foundation for construct validation. Next, the methods used to validate the DLOQ instrument and to establish the relationship between learning culture and organizational performance are discussed along with recommendations for use of the DLOQ instrument for research and practice.
The Theory of Construct Validation
Learning culture is an abstract construct that cannot be directly touched or measured. Instruments such as the DLOQ are designed to measure the abstract construct of a learning culture. Researchers use scores on the instrument to infer certain relationships among the abstract constructs. Validity is the most important psychometric concept from which researchers can confidently draw meaning from the scores derived from tests or other measurement instruments. Validity refers to the accuracy of the observable scores in interpreting certain abstract concepts. Nunnally (1967) suggested a three-step approach to define and validate constructs:
1. Specify the domain of observables for the construct, 2. determine to what extent the observables are correlated with each other, and 3. determine whether the measures of a given construct correlate in expected ways with measures of other constructs.
The first step in Nunnally's (1967) approach is to define a theoretical as well as an empirical definition of the domain to be measured. The DLOQ was developed on the basis of Marsick's (1993, 1996) theoretical model of a learning organization described in the first article in this issue .
Items were generated and included in the instrument to reflect the construct of a learning culture. They are behavioral evidences indicating learning culture, although not all of them perform in the same degree. Because not all of the observables in the empirical domain reflect the construct to the same degree, it is necessary to test the boundary of the empirical domain and identify adequate observables to be included in the measurement domain. The process of identifying adequate observables is the second step in Nunnally's (1967) approach.
It is necessary for researchers to examine whether the relationships among related constructs behave in the way suggested by theory. This is the third step of instrument validation and congruent with what Cronbach and Meehl (1955) termed a nomological network. Researchers in this step need to know the relationships between the construct of interest and other related constructs or variables. Benson and Hagtvet (1996) posited that researchers need a strong theory and thorough understanding of the theory to specify a nomological network for a given construct. The empirical evidence of interrelations among constructs provides a means for establishing and validating theories in social and behavioral science. Social and behavioral science is an enterprise of discovering laws underlying social phenomena and is engaged in a back-and-forth process between empirical evidence and theorizing. In the following sections, a theoretical framework that specifies the relationships between learning culture and organizational performance is discussed with the methods used to identify representative measurement items for the DLOQ, including a construct validation method to assess a nomological network related to the construct of a learning culture.
Theoretical Framework of Learning Culture and Organizational Performance
Nomological validity refers to the theoretical relationship between the construct of a learning culture and other constructs of interest, or an interlocking system of lawful relationships as postulated by the theory. To demonstrate the nomological validity of the construct of a learning culture, two variables, financial performance and knowledge performance, were constructed in the DLOQ.
According to Marsick (1993, 1996) , there are three levels of organizational learning. The first is the individual level, which is composed of two dimensions of organizational learning: continuous learning and dialogue and inquiry. The second is the team or group level, which is reflected by team learning and collaboration. The third is the organizational level, which has four dimensions of organizational learning: embedded systems, system connections, empowerment, and provide leadership for learning. These three levels can be further considered to belong to one of the two components of Watkins and Marsick's model of a learning organization. The first component represents people who comprise an organization, and the second component represents the structures and culture created by the social institution of the organization. Theories of learning organization have emphasized that the organization needs to work with people at the individual and group levels first. People also need to be empowered to take learning initiatives. "In other words, individuals learn first as individuals, but as they join together in organizational change, they learn as clusters, teams, networks, and increasingly larger units" (Watkins & Marsick, 1996, p. 4) . It was also reasoned that the structural-level learning activity could serve as a refining function by filtering and incorporating individual and group learning into the organization's mission or ultimate performance outcomes. Although people initiate change on their own as a result of their learning, organizations must create facilitative structures to support and capture learning in order to move toward their missions. Specifically, it is hypothe- sized that three variables, system connections, embedded systems, and provide leadership for learning, are the mediators between individual-level learning activities and organizational outcomes. In Figure 1 , a proposed model captures the hypotheses about the relationships among dimensions of the learning organization and outcome variables.
Determining Measures of Learning Culture
To examine the dimensionality of the construct of learning culture and to identify the measurement domain, a nonrandom sample of 836 participants from multiple organizations was used (Yang, Watkins, & Marsick, 2003) . Data analysis consisted of three distinct phases. In Phase 1, the entire sample was divided into two random samples with an equal number of subjects (N = 418). These two samples were designated as exploratory and confirmatory samples. In this phase of the data analysis, three alternative measurement models were tested for both of the samples using confirmatory factor analysis (CFA) technique. Phase 2 consisted of refining the instrument to identify the measurement domain. The reliability for the measures of the learning culture was estimated for both the initial and refined instruments. Phase 3 was used to assess the nomological validity of the DLOQ using structural equation modeling (SEM) technique. Whereas the first two phases were used to determine valid measures of the instrument as outlined in the second step in Nunnally's (1967) approach, the third phase was particularly designed for the third step to establish relationships among related constructs.
CFA is a psychometric procedure initially conceived by Jöreskog (1969) to explicitly test a prespecified factor model. Compared with a traditional exploratory factor analysis method, CFA is a valuable tool in identifying adequate items within the measurement domain that best represent the empirical and theoretical domains (Benson & Hagtvet, 1996) . Results from the first-phase analysis suggest that the construct of learning culture is multidimensional and the original seven-factor structure has best model-data fit for both exploratory and confirmatory samples among several alternative measurement models. In other words, the model of seven dimensions of a learning culture proposed by Marsick (1993, 1996) was confirmed.
After the multidimensional nature of the learning culture was confirmed, the next task was to identify adequate measurement items. The methodological steps suggested by Smith, McCarthy, and Anderson (2000) were followed to refine the original instrument. The purpose of this instrument refinement is to include those items that adequately represent the presumed dimensions of the construct. A series of CFA was conducted for the explor-atory sample to discover adequate measures from all seven proposed content domains. The objective of this process was to identify a set of items that retained the simple structure of the survey as closely as possible while maintaining the original theoretical structure. As a result, half of the original items were deleted from the scale, and the remaining 21 items constituted an abbreviated form of the instrument (DLOQ-A). The refined measures have been found to form an adequate measurement model for both exploratory and confirmatory samples; therefore, evidence of construct validity for the abbreviated version of the instrument has been provided.
Separate CFA has also been conducted for the 12-item measures for organizational outcomes, and the results indicate that the two-factor structure (i.e., Financial Performance and Knowledge Performance) fit the data adequately. Furthermore, the abovementioned item refinement process was also conducted for the 12 items measuring organizational outcomes and resulted in 3 items for each of the outcome variables.
Modeling Optimal Relations Between Performance and a Learning Culture
Following Benson and Hagtvet (1996) , the method of structural equation modeling was used to examine the relationships postulated in Figure 1 . The exploratory sample was used to search for a fitted SEM model, and the searched model was then tested in the confirmatory sample. It is reasoned in SEM that if there is a structural model representing the nomological network that fits the data and the hypothesized relations among the constructs are found to be significant in the desirable directions, then there are signifi- 
FIGURE 1: Theoretical Framework of Learning Culture and Organizational Performance
cant relations between the proposed seven dimensions of the learning organization and the two organizational outcome variables. It can then be concluded that learning culture as measured on the instrument has statistically significant effect on organizational outcomes in a way implied by the theory. Therefore, evidence of nomological validity was provided for the instrument.
SEM is a multivariate statistical method that combines the techniques of factor analysis, path analysis, and econometric modeling originally developed by Jöreskog (1973) . SEM can be regarded as an extension of CFA. In CFA, the interest is on the relationships between the measurement items and underlying factors (or dimensions) in a prespecified factor structure for the construct of interest. In SEM, the interest is in the relationships among several constructs, taking into account their prespecified measurement structure. It is therefore suggested that CFA should be conducted to determine appropriateness of measurement models prior to SEM (Bollen, 1989) . SEM is a general data analysis technique that allows researchers to examine nomological networks among the constructs of interest while taking into account measurement errors (i.e., pure relationships among theoretical constructs).
The exploratory sample was used to search for a fitted model of SEM and then test that model in the confirmatory sample. The nomological network shown in Figure 2 presents an identified model that has demonstrated appropriate model-data fit for both exploratory and confirmatory samples. The Goodness of Fit Index was above .90, indicating that the model being tested could account for more than 90% of the joint amount of variance and covariance of the data. All of the estimated coefficients were statistically significant at the level of p < .05. The SEM results indicated that when operationalized as constructs, 66% and 74% of the variance of the perceived two organizational outcome variables were explained by the tested structural equation model. It was not a surprise to find that the model had explained more variance of the variable knowledge performance than financial performance because the instrument was designed to measure the learning culture of the organization. Nevertheless, it was very encouraging to find that about two thirds of the variance in financial performance could be attributed to the variables measured in the instrument. Certainly, there are other important variables that explain variance in financial outcomes (e.g., organizational size, access to raw materials, market niche, competition, and trends in the industry) than those included in the present study. Correlations between learning culture with perceived measures of organizational performance tend to be higher than with objective outcome measures (Ellinger, Ellinger, Yang, & Howton, 2002) . This phenomenon might be caused by the fact that the perceived measures were taken from respondents who might not have clear information about the actual financial performance of their orga-nizations. In the field of finance, there are many indicators that have been proposed to reflect the concept of financial performance, but none of them has been proved to be strong enough to distinguish it from others.
In sum, the results of SEM show that the measures of the seven dimensions of the learning culture have statistically significant effect on organizational outcomes. The tested nomological network could explain a considerable amount of the variation of the organizational outcomes. Because all the dimensions of the learning culture are significantly related to organizational performance in the hypothesized ways, the nomological validity of the instrument is evident.
Conclusions and Recommendations
This article focused primarily on the methodological approach to the assessment of construct validation of dimensions of a learning culture. The concept of nomological validity first conceived by Cronbach and Meehl (1955) and further conceptualized by Nunnally (1967) was used in examining the relationship between a learning culture and organizational performance. Results from CFA indicate that learning culture is a multidimensional construct and the seven-dimension structure has been confirmed. A sample of adequate representative measurement items for the construct of learning culture has been identified through a series of CFA. SEM examined a nomological structure that supported a strong linkage between learning .86
.89
.82
.90
.74
.37
.15
.41
.56
.55
.42
.36 .54
.
35
.47
FIGURE 2: LISREL Estimates of Structural Model Coefficients for a Nomological Network Between Dimensions of Learning Organization and Performance Outcomes
culture and organizational performance. This structure provides a useful framework for researchers to study learning dimensions in relation to other organizational performance variables. Results also show evidence of internal consistency and the construct reliability of the dimensions of learning culture. The DLOQ provides a useful tool for researchers to assess learning culture and other important organizational performance variables. Benson and Hagtvet (1996) contended, "validation is a matter of degree, not an all-or-nothing matter" (p. 83). Constructing a valid instrument is an ongoing process. The validity evidence discussed in this article does not imply that the DLOQ is a perfect instrument. In fact, many areas need to be improved and enhanced in future research. For example, correlations among the individual-level dimensions tend to be very high, and thus the evidence of discriminate validity tends to be relatively weak. More theoretical analyses and empirical studies are needed to examine the nature of the relevant dimensions. Also, care should be taken in generalizing the structural model identified in this study. Because of the multidimensional and complex nature of the learning organization, the nomological network identified and tested in this study might be only one of the possible networks that specify the relationships among different levels of the learning culture and performance outcomes. The nomological network derived from the literature has specified the causal relationships of dimensions of a learning culture at human resource and structural levels. There are rather complicated interactions among these dimensions in each of these two levels. Thus, there might be other equally plausible models that are indistinguishable from the tested model in terms of goodness of fit to the data (Bollen, 1989) . The possibility of equally fitted models for one data set is called the problem of equivalent models (MacCallum, Wegener, Uchino, & Fabrigar, 1993) . One method to overcome such a problem is to examine several alternative models and select the best one based on both statistical and substantial criteria (Benson & Hagtvet, 1996) . This article confirms the hypothesis that learning culture has collectively significant effects on organizational performance. People normally tend to view culture as an abstract concept, and thus it is hard to create or sustain a culture. Operated as a construct, it is true that learning culture is abstract and thus cannot be directly touched or modeled. However, the evidence provided in this article indicates that some observables described in the DLOQ have formed an adequate measurement model for the construct of a learning culture. The empirical evidence suggests the construct of a learning culture is accurately reflected in a number of observable behaviors and activities. Thus, it can be concluded that the construct of a learning culture is real for two reasons. First, the abstract concept of a learning culture can be accurately inferred through observable behaviors included in the DLOQ. Second, the construct of learning has statistically significant effect on organiza-tional performance measured either in perceptual or objective ways (Ellinger et al., 2002) . Consequently, the DLOQ has been demonstrated to be a valid instrument. It offers valuable as well as practical strategies for organizational researchers and practitioners in building and nurturing a learning culture.
Practitioners who want to use the DLOQ as a diagnostic tool should use the full version of the instrument with 43 measurement items. This version provides a comprehensive assessment of the learning culture in seven dimensions and gives more information for making decisions about where to intervene in the organization. The reliability for the instrument was supported by the tau-equivalent model (commonly known as coefficient alpha) and the congeneric model (Jöreskog & Sörbom, 1989) . The latter metric was included because it provides a more accurate estimation in CFA contexts (Fleishman & Benson, 1987) . The reliability estimates for the seven dimensions ranged from .80 to .87 for coefficient alpha and .88 to .94 under the congeneric model, and the overall reliability estimate for the whole scale is .96. HRD practitioners can use the instrument to diagnose the current learning culture for organizations and to develop strategic actions by identifying areas of strengths and weaknesses. The instrument can also be used to compare the learning culture of a particular organization with the average performance in a particular industrial section or to compare the performance among several business units or geographically dispersed departments within an organization. Such comparison will generate meaningful action plans in recognizing performance gaps and capitalizing on strengths in learning.
For scholars who want to use the DLOQ as a research instrument to determine theoretical relationships of the learning culture and other variables such as organizational performance, transfer of learning, and organizational capability, the short version of the DLOQ with 21 measurement items is recommended. The short version includes 3 adequate measurement items for each of the seven dimensions and has better psychometric properties in terms of the formation of an adequate measurement model. The reliability estimates for the seven dimensions ranged from .68 to .83 for coefficient alpha and .83 to .93 under the congeneric model, and the overall reliability estimate for the 21-item scale is .93. If a broad study is needed with a large number of variables where the main research interest is in understanding the complex relationships between a learning culture and a number of other organizational variables, researchers might want to include even fewer measurement items to assess the construct of a learning culture along with other assessment tools. One representative item for each of the seven dimensions has been identified to form a concise version of the DLOQ. These 7 items form a succinct measurement of a learning culture with an acceptable reli- 
